Smooth muscle myosin is composed of homodimeric heavy chains.
Vertebrate smooth muscle myosin heavy chains (MHCs) exist as two isoforms with molecular masses of 204 and 200 kDa (MHC204 and MHC200) that are generated from a single gene by alternative splicing of mRNA (Nagai, R., Kuro-o, M., Babij, P., and Periasamy, M. (1989) J. Biol. Chem. 264, 9734-9737). A dimer of two MHCs associated with two pairs of myosin light chains forms a functional myosin molecule. To investigate the isoform composition of the MHCs in native myosin, antibodies specific for MHC204 were generated and used to immunoprecipitate purified bovine aortic smooth muscle myosin from a solution containing equal amounts of each isoform. MHC204 quantitatively removed from this mixture was completely free of MHC200. Immunoprecipitation of the supernatant with an antiserum that recognizes both isoforms equally well revealed that only MHC200 remained. We conclude that only homodimers of MHC204 and MHC200 exist under these conditions. A method is described for the purification of enzymatically active MHC204 and myosin on a protein G-agarose high performance liquid chromatography column containing immobilized MHC204 antibodies. We show, using an in vitro motility assay, that the movement of actin filaments by myosin containing 204-kDa heavy chains (0.435 +/- 0.115 microns/s) was not significantly different from that of myosin containing 200-kDa heavy chains (0.361 +/- 0.078 microns/s) or from myosin containing equal amounts of each heavy chain isoform (0.347 +/- 0.082 microns/s).